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the description: 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
|^| the language of publication of the international application (under Rule 4X.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid .sequence disclosed in the international application, the international 
preliminary examination was curried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' ' international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | | The amendments have resulted in the cancellation of: 

[ | the description, pages 
1 | the claims. Nos. 



1 | the drawings, sheet/fig 



I 1 This report has been established as if (some ol) the amendments had not been made, since they have been considered to go 

I 1 beyond the disclosure as filed, as indicated in the Supplemental Hon (Rule 70.2 (e)).** 

* Replacement sheets which have been furnished to the receiving Office, in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70.16 
and 70.1 7). 

** Any replacement sheet containing such amendments must he referred to under item 1 and annexed to this report. 
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Industrial applicability (IA) 


Claims 
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Citations and explanations (Rule 70.7) 

The claimed invention concerns digitalization and archiving of 
medical films. The method of the claimed invention is 
performed using a digital camera attached to a positioning 
system and connected to a digital electronic archive for 
medical information. This method allows for selective and 
partial magnification of medical films with found 
pathologically interesting parts, digitalization, and for 
transfer and storing of the obtained digital electronic 
images. One objective of the invention is to increase the 
transfer speed and to reduce the storage space for such 
images. This objective is accomplished without loosing 
important details of the medical films thanks to selective 
partial magnification . 

The International Search Report revealed the following 
documents : 

Dl : DE 4203447 
D2: US 5633674 
D3: EP 0838767 

Amended claims 1-11 have been filed with the letter dated 8 U| 
January 2001. The amended claims 1-llfeature that the method 
comprises a step of selectively and partially magnifying found 
pathologically interesting parts, a step of selectively 
exposing these parts and a step of transferring and storing 
the obtained digital images. None of D1-D3 discloses such 
features . Previous claims concerning an apparatus dedicated to 
apply the method have been cancelled. 

Dl discloses a method and an apparatus achieving 
digitalization of analogue X-ray images by means of a CCD 
imager (see abstract, col. 3 line 52-57). It is specifically 
indicated that the obtained picture may be distributed 
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electronically or archived (se col. 3 line 43-47, col. 8 line 
53-56, col. 5 line 19-21). The digitalization process includes 
a noise reduction step, where a CCD-display having four times 
as many pixels as usual may be used (see col. 4 line 21-54). 
However, the system and method of Dl fail to allow performing 
a selective partial magnification or exposure of 
pathologically interesting parts. Rather, magnification may be 
performed after digitalization thanks to post-processing in 
Dl . 



D2 discloses a system comprising a camera mounted on a 
manually controlled unit. This camera comprises focus and zoom 
functions, which provide for selective and partial 
magnification. This system is however not devoted to 
digitalization, transfer, and storage of medical films and 
there is no provision for selective exposure, transfer or 
storage. The advantages of saving storage place and transfer 
speed in the particular field of medical fields are not 
brought about by D2 . 



With respect to the arguments given above, the invention 

according to claims 1-11 is new (N) , has industrial 

applicability (IA), and is considered to involve an inventive 
step (IS) . " 
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CLAIMS 

1. A method for transfer of medical films, .particularly 
X-ray films, or parts thereof, for diagnostics to 
digital electronic form and for archiving of these 
digital electronic images, characterized in that said 
method is performed by using a digital camera (11) 
attached to a positioning system (15), and a screen 
(25) , said digital camera being connected to said screen 
and to a digital electronic image archive, whereby 

- medical films arranged on a light surface are selec- 
tively examined on said screen or in a finder of said 
camera in order to find pathologically interesting 
parts; 

- medical films, or parts thereof, with pathologically 
interesting parts found are selectively and partially 
magnified; 

- medical films, or parts thereof, with pathologically 
interesting parts found and magnified, are selectively 
exposed; and 

- digital electronic medical images obtained in the step 
of exposing are transferred to and stored in said 
digital electronic image archive. 

2. The method as claimed in claim 1 wherein said medical 
films, being X-ray films, are arranged in a light 
cabinet (21) and said digital camera (11), attached to 
said positioning system (15), is arranged in front of 
said light cabinet prior to the step of examining. 

3. The method as claimed in claim 1 wherein said method 
for transfer is performed in connection with prediag- 
nostics . 



4. The method as claimed in claim 1 wherein said method 
for transfer is performed in connection with diagnostics 

AMENDED SHEET 



PCT/SE 99 / 0 2 1 

' • ' * • * * 0 8 -01- 2001 

17 

or consultation, particularly during an X-ray round. 

5. The method as claimed in any of claims 1 to 4 wherein 
patient-related data is input and stored together with 
the obtained digital, electronic, medical images in the 
digital, electronic image archive. 

6. The method as claimed in claim 5 wherein the digital, 
electronic image archive is comprised of a PACS (Picture 
Archive Communications System) and the data storage is 
performed by communication with a patient information 
system RIS (Radiological Information System) included in 
the PACS. 

7. The method as claimed in any of claims 1 to 6 wherein 
the presence of introduced motion unsharpness before and 
during said selective exposure is measured. 

8. The method as claimed in claim 7 wherein the motion 
unsharpness is determined in dependence on the detection 
of temporal intensity variations in a single image 
element . 

9. The method as claimed in claim 7 wherein the motion 
unsharpness is determined in dependence on the detection 
of temporal image position variations for a 
predetermined detail on a medical filnu 

10. The method as claimed in any of claims 1 to 9 
wherein the light intensity of the light surface is 
regulated in dependence on the dynamic range of a 
particular medical film. 

11. The method as claimed in any of claims 1 to 9 
wherein a diaphragm is arranged in front of the camera 
in dependence on the dynamic range of a particular 
medical film. 
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4. The system as claimed in any of claims 1 to 3 , 

wherein it is, simultaneously with said transfer, 
arranged for use for diagnostics and consultation, par- 
ticularly during an X-ray round. 



5- The system as claimed in any of claims 1 to 4, 

wherein it is connected to a system for digital image 



archiving and communication of the PACS (Picture Archi- 
ve Communications System) kind in such a way that said 
transfer comprises transferring the obtained digital, 
electronic images to and storing them in said system 
for digital image archiving and communication of the 
PACS kind. 

6. The system as claimed in any of claims 1 to 5, 
wherein the digital camera (11) comprises a CCD chip 
and is provided with a zoom object (13) . 

7. The system as claimed in any of claims 1 to G , 
wherein the positioning system (15) comprises a verti- 
cal pole (15a) and a coordinate slider (15b) and the 
digital camera is arranged to be movable, particularly 
by a motor, vertically and horizontally. 

8. The system as claimed in any of claims 1 to 7, 
wherein it is arranged to measure the presence of in- 
troduced motion unsharpness before or during said 
selective exposure . 

9. The system as claimed in claim 8, wherein the 
motion unsharpness is determined in dependence on the 
detection of temporal intensity variations in a single ' 
image element . 



10. The system as claimed in claim 8, wherein the 

motion unsharpness is determined in dependence on the 
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detection of temporal image position variations for a 
predetermined detail on a medical film. 

11 - The system as claimed in any of claims 1 to 

10, wherein it is arranged to regulate the light inten- 
sity of the light surface in dependence on the dynamic 
range of a particular medical film. 

12 • The system as claimed in any of claims 1 to 

10, wherein it comprises a diaphragm in front of the 
camera, the aperture of which is arranged in dependence 
on the dynamic range of a particular medical film. 

13 • A system for image archiving and communica- 

15 tion, particularly a system of the PACS (Picture Arch- 
ive Communications System) type, characterized in that 
it comprises at least one system (1) for transfer of 
medical films (17) , particularly X-ray films, or parts 
thereof, as claimed in any of claims 1 to 12 . 

20 

14 * A method for transfer of medical films, parti- 

cularly X-ray films, or parts thereof, for diagnostics 
to digital, electronic form and for archiving of these 
digital, electronic images, characterized by using a 
25 digital camera (11) attached to a positioning system 

(15) or the like and a screen (25), said digital camera 
being connected partly to the screen, partly to a digi- 
tal, electronic image archive, such that 

- medical films arranged on a light surface are selec- 
3 0 tively examined on the screen or in the finder of the 

camera in order to find pathologically interesting 
parts, 

- medical films, or parts thereof, are selectively 
magnified with found pathologically interesting parts, 

35 - medical films, or parts thereof, are selectively 
exposed, and 
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- obtained digital, electronic, medical images are 
transferred to and stored in the digital, electronic 
image archive . 

5 15. The method as claimed in claim 14 , wherein 

medical films, which are comprised of X-ray films, are 
arranged in a light cabinet (21) and said digital came- 
ra (11) with positioning system (15) is arranged in 
front of said light cabinet. 

10 

16. The method as claimed in claim 14 or 15, 
wherein the films, or parts thereof, are transferred by 
personnel having diagnostic competence in connection 
with prediagnost ics . 

15 

17. The method as claimed in claim 14 or 15, 
wherein the films, or parts thereof, are transferred by 
clinically qualified personnel in connection with diag- 
nostics or consultation, particularly during an X-ray 

2 0 round . 

18. The method as claimed in claims 14 to 17, 
wherein patient-related data is input and stored to- 
gether with the obtained digital, electronic, medical 

25 images in the digital, electronic image archive. 

19. The method as claimed in claim 18, wherein the 
digital, electronic image archive is comprised of a 
PACS (Picture Archive Communications System) and the 

3 0 data storage is performed by communication with a 

patient information system RIS (Radiological Informa- 
tion System) included in the PACS. 

20. The method as claimed in any of claims 14 to 
3 5 19, wherein the presence of introduced motion unsharp- 

ness before and during said selective exposure is 
measured. 



WO 00/31976 PCT/SE99/02II7 

20 



21. The method as claimed in claim 20, wherein the 
motion unsharpness is determined in dependence on the 
detection of temporal intensity variations in a single 
image element . 

5 

22. The method as claimed in claim 20, wherein the 
motion unsharpness is determined in dependence on the 
detection of temporal image position variations for a 
predetermined detail on a medical film. 

10 

23. The method as claimed in any of claims 14 to 
22, wherein the light intensity of the light surface is 
regulated in dependence on the dynamic range of a par- 
ticular medical film. 

15 

24 . The method as claimed in any of claims 14 to 

22, wherein a diaphragm is arranged in front of the 
camera in dependence on the dynamic range of a particu- 
lar medical film. 





Codes used to identi 


AL 


Albania 


AM 


Armenia 


AT 


Austria 


AU 


Australia 


AZ 


Azerbaijan 


BA 


Bosnia and Herzegovina 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republi 


CG 


Congo 


CH 


Switzerland 


CI 


C6te d'lvoire 


CM 


Cameroon 


CN 


China 


cu 


Cuba 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Estonia 



FOR THE PURPOSES OF INFORMATION ONLY 

v . the PCT on the front pages of pamphlets publishing international app.ications under the PCT. 



ES 


Spain 


FI 


Finland 


FR 


France 


GA 


Gabon 


GB 


United Kingdom 


GE 


Georgia 


GH 


Ghana 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IL 


Israel 


IS 


Iceland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 



KG 
KP 

KR 

KZ 

LC 

LI 

LK 

LR 



Kyrgyzstan 
Democratic People's 
Republic of Korea 
Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav 

Republic of Macedonia 

ML Mali 

MN Mongolia 

MR Mauritania 

MW Malawi 

MX Mexico 

NE Niger 

NL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

Rlj Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Vict Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



PCT/SE99/021I7 

WO 00/31976 -i 



10 



15 



20 



25 



30 



35 



SYSTEM AND METHOD FOR IMAGE TRANSFER OF MEDICAL FILM 
TECHNICAL FIELD 

The present invention relates to a system and a method, 
respectively, for transfer of medical films, particu- 
larly X-ray films or parts thereof, for diagnostxcs to 
digital, electronic form and for filing of these digi- 
tal, electronic images. 

BACKGROUND OF THE INVENTION AND RELATED ART 

From the start of X-ray diagnostics it has been common 
practice to compare films from different examinations 
of a patient as required. The main purpose is to search 
for and to diagnose pathalogically interesting changes, 
of tumours. New techniques for imaging, such as 



e.g 
e.g 



ultrasonics and nuclear magnetic resonance, 



have 



successively been introduced in parallel with the X-ray 
technique. To this also common photographic images are 
added as a supplementary aid. 

A comparison between so-called old images from previous 
examinations and new images from a present examination 
is carried out either by hanging and examining existing 
films in front of a light surface, e.g. in a ^ht 
cabinet, or by examining computerized, so-called digi- 
tized images on a computer screen. The diagnosis is 
rendered difficult to a varying extent if the compari- 
son is not performed between old and new images at 
similar conditions and with the same tecnique, i.e. in 
a light cabinet or on a screen. 

As regards examinations using X-rays, a transition has 
during the latest five years successively taicen place 
from so-called analogous film technique to so-called 
digital technique with screens and this transition is 
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estimated to continue during about 5 to 10 year. . for 
large and medium- sized diagnostic units and up to 15 
years for smaller units. 

5 An important diagnostic operation rout ine 

for large and medium-sized diagnostic units i the 
called round system, which in principle comprises a 
consultation between clinics with different 
competence, including diagnosticians, mainly within X- 
10 " ultrasonic sound and magnetic resonance imaging 

Z ) • During the rounds the respective clinics are 
'o!ng through the basis for all or selected examina- 
tion! together with the diagnostician reporting on the 
case before determining the patient diagnosis that x. 
1S at han! The number of participants of the round var.es 
from a few to about twenty. The number of rounds tends 
to increase but with fewer participants. . 
dependent on the possibility of a greater 
at the presentation on digital screens within the diag 
2 „ nostic unit. Examinations using computer tomography 
ultrasonic sound and magnetic resonance imaging are 
often presented with various image divisi ons the num 
ber of which may vary from two to twenty, of th ™e 
object, which correspondingly maKes the 
25 more difficult due to the decreasing size of the 

images Therefore, some light cabinets have been = - 
lefed'with a video system, which comprises ; , movab 
vid eo camera in front of the light surface and a tele 
vision monitor for presentation of enlarged films. 

30 m order to meet the demand of image examination during 
iimtlar conditions and preferably using the same tech- 
nic^ old films are transferred to digital, .1-etronxc 
forTby so-called scanning. The films are then placed 

35 ::: : s ^, ^ i. . — ^. - ^ ^ 

file to a digital arcnive , 
transfer, such as a data rile, <* a 

e g in a PACS (Picture Archiving and Communications 
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System) , which is a complete digital information system 
comprising a digital image archive with a network for 
image transfer between screens both within a diagnostic 
unit and between different diagnostic units. 

The transfer of film to digital image archives by scan- 
ning of film and other documentation of patient exami- 
nations involves a severely increased work effort and 
administration within the diagnostic unit, even if this 
is made selectively and may be limited to arising de- 
mands. Thus, diagnostic units, which during transition 
to digital technique, determine not to archive or store 
film, have to transfer all film by scanning. To trans- 
fer a conventional film archive in its entirety must be 
considered as a very comprehensive work effort and may 
hardly be motivated, since the comparison between old 
and new images usually needs to be performed when it 
has been found necessary. The film archives usually 
comprise a large number of films depending on the 
request prescribed by law to archive 10 years of film 
production on a running basis. In a regional/university 
hospital the film archive comprises about 10 million 
films, in a general hospital about 4 to 5 million films 
and in a smaller hospital about 1.5 to 1.8 million 
films spread over a ten years period. 

The reading time for each scanned film is about a 
minute. In practice the complete process, including 
taking out or transfer patent documentation takes 15 to 
20 minutes for each patient and examination. To trans- 
fer the film archive in this manner to a digital arch- 
ive requires an almost unreasonable and costly work 
effort corresponding to about 1500 man years for each 
regional hospital, about 600 man years for each central 
hospital and about 2 00 man years for each smaller hos- 
pital . 
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When the film is moved from the film archive or the 
light cabinet for being put into the scanner there is a 
certain risk for the film being by mistake turned in 
the wrong way. The risk is particularly great when the 
work is carried out by less qualified personnel. 

Conventional scanning is only in exceptional cases 
carried out by radiologists, since the diagnostic 
moment of the process constitutes a lesser part of the 
entire work. Therefore, the major part of the work is 
transferred to less qualified manpower with some guid- 
ance of the radiologist. In this way an important part 
of the diagnostic valuation is jeorpardized in respect 
of accurate selection of old films within pathological- 
ly interesting areas from previous examinations. 

Conventional scanners are intended to transfer a com- 
plete film of occurring format and without any possibi- 
lity for diagnostic discrimination, e.g. partial enlar- 
gement of pathologically interesting areas, partly be- 
cause the scanner normally lacks the technical function 
for enlargement, partly because the scanner is closed 
and thus hides the film from examination and choice of 
enlarged area . 

Thus, when a conventionally scanned film is partially 
enlarged on a screen, the image quality will be deteri- 
orated proportionally to the degree of enlargement, as 
the number of picture elements, or pixels, will remain 
constant for the different parts of the image. A patha- 
logically interesting area is considered to have n 
pixels in x and y dimensions without any magnification. 
At 2 times magnification the number of pixels will be 
halved to the number of n/2, i.e. the resolution of the 
image will be deteriorated with 50%. It is also poss- 
ible to describe the technique in such a way that the 
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pixels are magnified proportionally to the object mag- 
nification- 
Using such a conventional, more or less systematical 
5 scanning there is thus a risk that important pathologi- 
cal areas are lost, which may lead to difficulties when 
making diagnosis and even to erroneous diagnosis. 

An alternative in this respect is to use scanners 
10 having very high resolution. They are, however, very 

expensive and further they involve a heavily increased 
need of storing capacity in the image archive and a 
heavily increased time consumption for the image trans- 
fer. A doubling of the resolution of the scanner will 
15 e.g. give a quadrupling of the storage need for the 
image in the archive and of an image transfer time. 
A conventional scanning will not, for practical reasons 
as regards time and resources, admit that appropriate 
films and parts thereof are selected for internal con- 

2 0 sultation during a round in order later to be used for 

determining the clinic diagnosis . 

Further, a conventional scanning does not allow that 
photographic images of diagnostic interest, e.g. images 
25 of patients having so-called scolios backs, are trans- 
ferred as a supplementary aid to the rest of the image 
basis of the patient. 

SUMMARY OF THE INVENTION 

30 

It is an object of the present invention to provide a 
system for image transfer of medical images, particu- 
larly X-ray images, or parts thereof, for diagnosis to 
digital, electronic form and for archiving of these 

3 5 digital, electronic images, which system lacks one or 

several of the problems, which may arise using a known 
scanning system. 
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This and other objects are according to one aspect of 
the invention attained by a system for transfer of 
medical images as defined in claim 1. 

According to a second aspect of the present invention 
there is provided a system for image archiving and 
communication, particularly a system of the PACS (Pic- 
ture Archiving and Communications System) type as de- 
fined in claim 13 . 

Is is a further object of the invention to provide a 
method for said type of image transfer. 

This object is according to a third aspect of the pre- 
sent invention attained by a method for transfer of 
medical images as def inied in claim 14 . 

An advantage of the present invention is that it provi- 
des for flexible, fast, accurate and simple image 
transfer, which makes it ideal with teleradiologi . 

A major advantage of the invention, compared with con- 
ventional scanners, is that the image for digitaliza- 
tion may be looked at and judged and, if required, 
adapted before the digitalization is performed and thus 
not afterwards . 

A further advantage of the invention is that a selec- 
tive partial enlargement of pathologically interesting 
areas is made possible, whereby parts only of some 
images have to be transferred, which involves a consi- 
derably saving as regards partly transfer time, partly 
storing space in the digital, electronic archive in 
comparison with use of a conventional scanner having an 
extremely high image resolution. 
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Yet a further advantage of the present invention is 
that image transfer may be performed in connection with 
an X-ray round or prediagnostics , wherein pathological- 
ly interesting objects may optionally be magnified and 
5 transferred to a digital, electronic archive. 

A particular advantage of the invention is that it 
hereby lifts the transfer process up to an appropriate 
level as the method motivates persons having diagnostic 
10 competence to optimize the basis for diagnostic consul- 
tation and final opinion. The risk for turning the film 
upside-down in a scanner is reduced. 

Further advantages of the invention will be apparent 
15 from the following description. 

SHORT DESCRIPTION OF THE DRAWINGS 

The invention will now be described closer below with 
20 reference to Fig. 1, which is given by way of illustra- 
tion only and shall therefore in no way limit the in- 
vention . 

Fig. 1 is a perspective view of an embodiment of a 
25 system for transfer of medical images according to the 
present invent ion . 

PREFERRED EMBODIMENTS 

30 In the following description, for describing and not 
limiting purposes, specific details are set forth in 
order to provide a thorough understanding of the pre- 
sent invention. However, it is obvious to the man 
skilled in the art that the invention may be practised 

3 5 in other embodiments, which deviate from these specific 
details. In other instances, detailed descriptions of 
well-known techniques are omitted in order not to ob- 
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scure the description of the present invention with 
unnecessary details. 

The terms "images" and "film", respectively, in this 
description principally refer to developed X-ray film 
but any other kind of image or film for medical appli- 
cation shall be included in these terms. 

With reference to Fig. 1, a system 1 for transfer of 
medicial images, particularly X-ray images, according 
to the present invention comprises a highly resolving 
digital camera 11 of the CCD type with a lens 13 mount- 
ed at a positioning system 15. The camera can be of 
conventional kind, which is available on the commercial 
market and may typically comprise about 1000-2000 x 
1000-2000 picture elements or pixels or may be a pro- 
fessional camera with a considerably higher resolution 
than e.g. a conventional scanner in dependence on the 
demands and the desires of the radiologist. The lens is 
preferably comprised of an objective with a magnifica- 
tion function, i.e. a zoom objective, and a positioning 
system 15 is preferably comprised of a vertical pole 
15a, a coordinate slider 15b and a list 15c. The digi- 
tal camera is arranged such that it may at least be 
movable in a plane parallel to the plane, in which the 
medical images 17 to be transferred are arranged. 

Preferably, the medical images 17 to be transferred are 
arranged on a vertical light surface 19 in e.g. a light 
cabinet 21 as illustrated in Fig. 1, but they may alt- 
ernatively be arranged directly at a wall or other sub- 
stantially plane surface (not shown) . The camera, which 
in Fig. 1 is movable in a vertical direction through 
movement along the vertical pole 15a and laterally 
through movement of the coordinate slider 15b along the 
list 15c, may, however, also be movable in a third di- 
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rection, at right angles to the above-mentioned direc- 
tions . 

The digital camera 11 is connected to a computer 23, 
5 integrated in the system 1, with a screen 25, via an 

input /output 27 arranged at the camera, which computer 
is in turn connected to a digital electronic image 
archive (not shown in Fig. 1) through a cable 29. 
Alternatively, the digital camera 11 may be directly 
10 connected to a computer in a digital information system 
of a diagnostic unit on the assumption that the necess- 
ary technical adaption is performed. 

The system 1 is arranged in such a way that the trans - 
15 fer may comprise the following points: 

Positioning of the digital camera for scanning 
of medical images . 



20 



Examination of the medical images either in 
the finder of the camera (if it is provided . 
with a finder) or on the screen 25. This exa- 
mination may be selectively performed i.a. in 
order to find pathologically interesting 
25 parts. 

Magnification of selected images or parts 
thereof of the group of examined images, par- 
ticularly the ones having pathologically inte- 

30 resting parts, to an optional degree limited 

by the magnification capacity of the camera 
only, i.e. the longest focal distance and the 
closest imaging distance of the zoom objec- 
tive. By choosing an appropriate equipment the 

3 5 actual resolution, which may be achieved and 

by which images may be transferred, is equal 
to the resolution of the original images 
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(which is in the same order of magnitude as 
the grain size of the chemically developed 
film) . 

Exposure of images, or parts thereof. In this 
respect occurring films may be imaged with any 
resolution within the range of the performance 
of the system and the resolution of the origi- 
nal images . 



• Transfer of any images to the digital elec- 

tronic image archive. This is preferably com- 
prised of a system of the PACS type, which is 
an integrated network-based system for medical 

15 information. The transfer may comprise commu- 

nication with a patient information system RIS 
(Radiological Information System) included in 
the PACS for input of patient data and other 
data and conversion of the images to a suit- 

2 0 able format for the PACS. 

One of the advantages of using a computer for image 
transfer is, as mentioned, that the operator, during 
positioning of the camera and choice of partial enlar- 

2 5 gement, may, except of using the finder of the camera, 

examine images on the screen of the computer before the 
digitalization of the image. The operator is preferably 
a clinically qualified person with knowledge about 
diagnostic discrimination. The invention motivates 

3 0 persons with diagnostic knowledge to perform the trans- 

fer process simultaneously with the optimization of the 
basis for diagnostic consultation and final statement. 

Another advantage is that the screen of the computer 

3 5 or, when necessary, a secondary device and, for the 

purpose, a more highly resolving screen may be used for 

the image exposure and thereby the risk for motion 
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blurr will be reduced, which may arise at heavy image 
magnification and incautious contact with the camera 
during exposure . 

5 The system may be arranged for manual and preferably 

motorized (not shown) movement of the digital camera in 
the horizontal and vertical directions. The camera may 
in this respect be arranged for scanning of a film 
examination surface, particularly in a light cabinet. 

10 

The video output of the camera may be used for image 
presentation during the round routine consultation for 
diagnostics and in such a case either via the computer, 
which is connected to the digital camera, or via exter- 
15 nal screens included in the digital image system of the 
unit . 

To connect selected film examination with magnification 
of pathologically interesting objects to PACS and other 

2 0 types of digital image archives is time saving and may 
be performed by clinically qualified personnel when 
practising out internal prediagnostics and consultation 
during the round routine. When necessary, the complete 
work, or parts thereof, may be prepared before the 

2 5 round . 

The system for image transfer of film to the digitial 
system of the diagnostic unit may further present 
occurring films with elucidating magnification at team 
30 work for diagnostic consultations . 

By performing image presentation and transfer of film 
already arranged in a light cabinet the risk for erro- 
neously turned films is also reduced. 

35 

There is undebatably a great need for image transfer of 
analog film to digital image archives and with a possi- 
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bility to enlarge pathologically interesting objects 
and simultaneously preparing an optimal judgement basis 
for determining of a clinical diagnosis. 

5 A drawback of the image transfer is the risk for intro- 
duction of undesired and unintended motion unsharpness, 
which may make a planned and expected result of an 
approaching diagnosis for the patient difficult and 
even impossible. 

10 

The risk for motion unsharpness to arise using the 
present invention is considerably higher than using a 
conventional scanner, which consists of a closed system 
where neither the camera nor the film may be affected 

15 by external contact. The image deterioration due to 

motion unsharpness will increase with increased magni- 
fication of the object. There are mainly two types of 
motion unsharpness, namely a moderate decaying motion 
(e.g. after a hit) and a constant motion (e.g. a perma- 

20 nent vibration caused by an electrical apparatus) . 

Contact with film and/or camera in connection with 
camera exposure and image transfer will to a varying 
degree generate a motion unsharpness for the imaged 
25 object, which will increase proportionally to the used 
magnification level . 

There is a risk that the user will not observe the 
motion unsharpness arising after activation of the 

3 0 camera exposure but before the exposure and storage of 
the image/film for image transfer. Rejection of films 
after scanning involves that important diagnostic 
patient information is irrevocably lost and in order to 
prevent this, each scanned film should need to be exa- 

35 mined separately before rejection. 
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The motion unsharpness may, according to the present 
invention, be carried out through active, dynamic image 
analysis of the camera image in one or two steps. By 
e.g. measuring the position, i.e. the coordinates for a 
5 selected detail on the film at two different occasions, 
a motion may be detected. Thus, the motion unsharpness 
is determined depending on the fact that temporal image 
position variations for a predetermined detail of a 
medical film are detected. Alternatively, the motion 
10 unsharpness is determined depending on the fact that 
the temporal intensity variations in a simple image 
element are detected. 

The allowed value of the motion may either be chosen 
15 according to a predetermined value or be given by the 
user from case to case . 

Step 1 implies that the exposure of the image is pre- 
vented (e.g. the exposure mechanism is locked) when the 
20 allowed value of the motion unsharpness is exceeded 

before exposure. Step 2 implies that the image transfer 
is stopped (i.e. an exposed image is directly reject- 
ed) , when the allowed value of the motion unsharpness 
is exceeded for an exposed image. 

25 

The prevented or stopped image transfer may either be 
absolute or be a temporary obstacle in the form of an 
option that the image does not comply with the demands 
put on the resolution but may anyhow be exposed and/or 
30 transferred to the digital archive if the user accepts 
this deviation. 

The motion unsharpness caused by permanent vibration 
with constant amplitude may be compensated by making an 
3 5 average image of more picture fields with digital image 
analysis . 
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To sum up, supervision and measure in respect of motion 
unsharpness are based on comparison of the coordinates 
of the image matrix at two different occasions, e.g. 
before and after the exposure of the image. 

5 

In order to optimize the contrast of the image the 
strength of the light ought to be adapted to the indi- 
vidual density range of the images, which involves an 
unnecessary operation moment, since the image examina- 
10 tion per se does not necessarily demand this light 

regulation. Depending on the use frequency this may be 
tiring and disturb the diagnostic work. 

If this light regulation shall be made using a conven- 
15 tional scanner, it may at first be performed after 

judgement of the already digitized film, whereby the 
complete process may be repeated again when necessary. 

Light regulation in order to optimize the contrast of 
the image has a very great diagnostic value. The inven- 
tion makes possible choice of a so-called dynamic cont- 
rast optimization, i.e. the contrast ranges of the 
image is utilized over the entire grey scale or a manu- 
ally chosen contrast level . 

Possibly, the camera may also be provided with a dia- 
phragm, which automatically chooses the aperture depen- 
ding on the dynamic range of the film. 

3 0 To sum up, by means of the system according to the in- 
vention, any images, particularly magnifications with 
improved resolution of pathologically interesting 
parts, and flexible image transfers to the digital 
system of the diagnostic unit for image processing and 

3 5 archiving may be performed using a film of already made 
patient examinations. By combining film examination 
with magnif icat ion/digitalization/reading/storing in 
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connection with the round routine pathologically inte- 
resting objects may optionally be magnified for simul- 
taneous consultation and transfer to a digital image 
archive , 

5 

Partial magnification of pathologically interesting ob- 
jects is an enormous advantage in comparison with con- 
ventional scanning with limited resolution and a consi- 
derable saving of image storage and transfer time in 

10 comparison with using a conventional scanner with ex- 
tremely high image resolution. When transferring the 
entire image, an unnecessary large image surface will 
then be stored with unused image resolution and will 
have a correspondingly larger storage space in the 

15 digital archives at its disposal in comparison with the 
invention . 

The transfer system according to the present invention 
is flexible, fast, accurate and simple to use, which 
2 0 results in an ideal system for teleradiology over net- 
work . 

The present invention as described above solves the 
problems, which are associated with known technique. It 
25 is, of course, not limited to the embodiments described 
above and shown in the drawings but can be modified 
within the scope of the appended patent claims . 
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CLAIMS 

1. A system for transfer of medical films, parti- 
cularly X-ray films, or parts thereof, for diagnostics 

5 to digital, electronic form and for archiving these 

digital, electronic images, characterized in that it 
comprises a digital camera (11) attached to a position- 
ing system (15) , which camera is connected to a screen 
(25) and to a digital, electronic image archive for 
10 medical information, wherein said system is arranged 
for 

- selective positioning of the digital camera and 
examination via the screen, or in the finder of the 
camera, of medical films (17) arranged on a light 

15 surface in order to find pathologically interesting 
parts of the films, 

- selective magnification of medical films (17) , or 
parts thereof, with found pathologically interesting 
parts found, 

20 - selective exposure of medical films (17) , or parts 
thereof, and 

- transfer of obtained digital, electronic, medical 
images to and storing of them in the digital, elec- 
tronic image archive . 

25 

2. The system as claimed in claim 1, wherein it 
is arranged in a light cabinet (21) , or other light 
surface means, wherein said digital camera (11) with 
positioning system (15) is arranged for selective 

3 0 positioning and for examination via the screen, or in 

the finder of the camera, of medical films (17) arrang- 
ed in said light cabinet. 

3. The system as claimed in claim 1 or 2 , wherein 
35 it comprises a computer (23) connected to said digital 

camera (11), to said screen (13) and to said digital, 
electronic image archive. 
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4. The system as claimed in any of claims 1 to 3 , 
wherein it is, simultaneously with said transfer, 
arranged for use for diagnostics and consultation, par- 
ticularly during an X-ray round. 

5 

5. The system as claimed in any of claims 1 to 4 , 
wherein it is connected to a system for digital image 
archiving and communication of the PACS (Picture Archi- 
ve Communications System) kind in such a way that said 

10 transfer comprises transferring the obtained digital, 
electronic images to and storing them in said system 
for digital image archiving and communication of the 
PACS kind. 

15 6. The system as claimed in any of claims 1 to 5, 

wherein the digital camera (11) comprises a CCD chip 
and is provided with a zoom object (13) . 

7. The system as claimed in any of claims 1 to G , 

2 0 wherein the positioning system (15) comprises a verti- 

cal pole (15a) and a coordinate slider (15b) and the 
digital camera is arranged to be movable, particularly 
by a motor, vertically and horizontally. 

25 8. The system as claimed in any of claims 1 to 7, 

wherein it is arranged to measure the presence of in- 
troduced motion unsharpness before or during said 
selective exposure . 

3 0 9. The system as claimed in claim 8, wherein the 

motion unsharpness is determined in dependence on the 
detection of temporal intensity variations in a single 
image element . 

3 5 10. The system as claimed in claim 8, wherein the 

motion unsharpness is determined in dependence on the 
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detection of temporal image position variations for a 
predetermined detail on a medical film. 

11. The system as claimed in any of claims 1 to 
10, wherein it is arranged to regulate the light inten- 
sity of the light surface in dependence on the dynamic 
range of a particular medical film. 

12 . The system as claimed in any of claims 1 to 
10, wherein it comprises a diaphragm in front of the 
camera, the aperture of which is arranged in dependence 
on the dynamic range of a particular medical film. 

13 . A system for image archiving and communica- 
tion, particularly a system of the PACS (Picture Arch- 
ive Communications System) type, characterized ±n that 
it comprises at least one system (1) for transfer of 
medical films (17) , particularly X-ray films, or parts 
thereof, as claimed in any of claims 1 to 12. 

14. A method for transfer of medical films, parti- 
cularly X-ray films, or parts thereof, for diagnostics 
to digital, electronic form and for archiving of these 
digital, electronic images, characterized by using a 
digital camera (11) attached to a positioning system 
(15) or the like and a screen (25) , said digital camera 
being connected partly to the screen, partly to a digi- 
tal, electronic image archive, such that 

- medical films arranged on a light surface are selec- 
tively examined on the screen or in the finder of the 
camera in order to find pathologically interesting 
parts , 

- medical films, or parts thereof, are selectively 
magnified with found pathologically interesting parts, 

- medical films, or parts thereof, are selectively 
exposed, and 
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- obtained digital, electronic, medical images are 
transferred to and stored in the digital, electronic 
image archive . 

15. The method as claimed in claim 14, wherein 
medical films, which are comprised of X-ray films, are 
arranged in a light cabinet (21) and said digital came- 
ra (11) with positioning system (15) is arranged in 
front of said light cabinet. 

16. The method as claimed in claim 14 or 15 , 
wherein the films, or parts thereof, are transferred by 
personnel having diagnostic competence in connection 
with prediagnostics . 

17. The method as claimed in claim 14 or 15, 
wherein the films, or parts thereof, are transferred by 
clinically qualified personnel in connection with diag- 
nostics or consultation, particularly during an X-ray 
round . 

18. The method as claimed in claims 14 to 17, 
wherein patient-related data is input and stored to- 
gether with the obtained digital, electronic, medical 
images in the digital, electronic image archive. 

19. The method as claimed in claim 18, wherein the 
digital, electronic image archive is comprised of a 
PACS (Picture Archive Communications System) and the 
data storage is performed by communication with a 
patient information system RIS (Radiological Informa- 
tion System) included in the PACS. 

20. The method as claimed in any of claims 14 to 
19, wherein the presence of introduced motion unsharp- 
ness before and during said selective exposure is 
measured . 
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21. The method as claimed in claim 20, wherein the 
motion unsharpness is determined in dependence on the 
detection of temporal intensity variations in a single 
image element . 

22. The method as claimed in claim 20, wherein the 
motion unsharpness is determined in dependence on the 
detection of temporal image position variations for a 
predetermined detail on a medical film. 

23 . The method as claimed in any of claims 14 to 
22, wherein the light intensity of the light surface is 
regulated in dependence on the dynamic range of a par- 
ticular medical film. 

24 . The method as claimed in any of claims 14 to 
22, wherein a diaphragm is arranged in front of the 
camera in dependence on the dynamic range of a particu- 
lar medical film. 
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DK Denmark. ES Spain. FI Finland, FR France. GB United Kingdom. GR Greece. IE Ireland. IT Italy. LI) Luxembourg. 
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Patent Convention and of the PCT 
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SYSTEM OCH FORFARANDE FOR BILDOVERFORING AV MEDICINSK FILM 
TEKNISKT OMRADE 

Foreliggande uppfinning avser ett system respektive ett 
forfarande for overforing av medicinska filmer, sarskilt 
5 rontgenf ilmer, eller delar darav, for diagnostik till digital, 
elektronisk form och for arkivering av dessa digitala, 
elektroniska bilder. 

TEKNIKENS STAND PUNKT 

Fran rontgendiagnostikens borjan har det varit allman praxis att 
10 vid behov jamfora filmer fran en patients olika undersokningar. 
Det huvudsakliga syftet ar att soka och diagnostisera 
patologiskt intressanta f orandringar , t.ex. av tumorer. Ny 
teknik for avbildning, som t.ex. ultraljud och magnetresonans, 
har successivt inforts parallellt med rontgentekniken . Till 
15 detta kommer aven sasom komplement vanliga fotografiska bilder. 

Jamforelsen mellan s.k. gamla bilder fran tidigare 
undersokningar och nya bilder i aktuell undersokning sker 
antingen genom att hanga och granska forekommande filmer framfor 
en ljusyta, t.ex. i ett ljusskap, eller att granska datoriserade 
20 s.k. digitaliserade bilder pa en bildskarm. Diagnosen forsvaras, 
i varierande grad, om inte jamforelsen mellan gamla och nya 
bilder granskas under lika forhallanden och med samma teknik, 
dvs. pa ljusskap eller pa bildskarm. 

Vad det galler undersokningar med rontgen har under de senaste 
25 ca fern aren en successiv overgang fran s.k. analog filmteknik 
till s.k. digital teknik med bildskarm paborjats och denna 
overgang uppskattas fortsatta under cirka 5-10 ar for stora och 
medelstora diagnostiska enheter och upp till 15 ar for mindre 
enheter. 
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En viktig och diagnostisk arbetsrutin, for i synnerhet stora och 
medelstora diagnostiska enheter, ar det s.k. rondsystemet . 
Rondsystemet omfattar i princip en konsultation mellan kliniker 
rued olika specialkompetens och diagnostiker framst inom rontgen, 
5 ultraljud och MR (MRI, Magnetic Resonance Imaging) . Under ronden 
gar respektive kliniker igenom underlaget for samtliga eller 
valda undersokningar med foredragande diagnostiker infor 
fastallande av forestaende patientdiagnos . Antalet deltagare 
under ronden varierar fran nagra fa till ca tjugo. Antalet 

10 ronder tenderar att oka, men med farre deltagare, framst 
beroende pa mbjligheten till storre flexibilitet vid 
presentation pa digitala bildskarmar inom den diagnostiska 
enheten. Undersokningar med datortomograf i , ultraljud och MR 
presenteras ofta med olika bilddelningar , vars antal kan variera 

15 fran tva till tjugo, av samma objekt, vilket i motsvarande grad 
forsvarar lasbarheten genom bildernas minskade storlek. Darfor 
har vissa ljusskap kompletterats med ett videosystem, som bestar 
av en framfor ljusytan flyttbar videokamera och en TV-monitor 
for presentation av forstorade filmer. 

20 For att tillgodose kravet pa bildgranskning under likartade 
forhallanden och f oretradesvis anvandande samma teknik overfors 
gamla filmer till digital, elektronisk form genom s.k. scanning. 
Filmen placeras da i en scanner, som ar en sluten lada, for 
avlasning och overforing sasom en datafil till ett digitalt 

25 arkiv, exempelvis i ett PACS-system (Picture Archiving and 
Communications System) , som ar ett komplett digitalt 
inf ormationssystem omfattande ett digitalt bildarkiv med natverk 
for bildoverf bring mellan bildskarmar bade inom en diagnostisk 
enhet och mellan olika diagnostiska enheter. 

30 Overforing av film till digitala bildarkiv genom scanning av 
film och annan dokumentation av patientundersokningar medfor en 
kraftigt bkad arbetsinsats och administration inom den 
diagnostiska enheten aven om detta gors selektivt och kan 
begransas till uppstaende behov. Diagnostiska enheter, som vid 
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overgang till digital teknik, beslutar att inte arkivera eller 
lagra film, maste da overfora all film genom scanning. Att 
overfora ett konventionellt filmarkiv i sin helhet far betraktas 
som en mycket omfattande arbetsinsats och kan knappast motiveras 
5 genom att jamforelsen mellan gamla och nya bilder vanligtvis 
behover genomforas pa forekommen anledning. Filmarkiven 
innehaller som regel ett stort antal filmer beroende pa det 
lagstadgade kravet att lopande arkivera 10 ars f ilmproduktion . 
Pa ett region/universitetss jukhus innehaller filmarkivet cirka 
10 10.000.000 filmer, pa ett centrallasarett cirka 4-5.000.000 
filmer och pa ett lansdelslasarett cirka 1.500-1.800.000 filmer 
fordelade over en tioarsperiod . 

Avlasningstiden for varje scannad film ar cirka en minut . I 
praktiken tar hela processen inklusive framtagning eller 

15 overforing av patientdokumentation 15-20 minuter per patient och 
undersokning . Att pa detta satt overfora hela filmarkivet till 
ett digitalt arkiv kraver en nara nog orimlig och kostsam 
arbetsinsats motsvarande cirka 1.500 manar for varje 
regionsjukhus, cirka 600 manar for varje centrallasarett och 

20 cirka 200 manar for varje lansdelslasarett. 

Nar filmen flyttas fran filmarkivet eller ljusskapet for 
insattning i scannern, foreligger viss risk for att filmen av 
misstag blir felvand. Risken ar sarskilt stor, da arbetet 
utfores av mindre kvalificerad personal. 

25 Konventionell scanning utfores endast undantagsvis av 
radiologer, eftersom processens diagnostiska moment utgor en 
mindre del av hela arbetet. Darfor overlates merparten av 
arbetet till mindre kvalificerad arbetskraft under viss ledning 
av radiologen. Darmed riskeras att en viktig del av den 

30 diagnostiska varderingen forloras avseende noggrant urval av 
gamla filmer med patologiskt intressanta omraden fran tidigare 
undersokningar . 
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Konventionella scanrar ar avsedda att overfora en hel film av 
forekommande format och utan mojlighet till diagnost isk 
urskiljning, t.ex. delf orstoring av patologiskt intressanta 
omraden, dels genom att scannern normalt saknar den tekniska 
5 funktionen for forstoring, dels genom scannern ar sluten och 
darmed doljer filmen for granskning och val av forstorat omrade. 

Nar saledes en konventionellt scannad film delforstoras pa en 
bildskarm, forsamras bildkvaliteten proportionellt med 
f orstoringsgraden genom att antalet bildelement, eller pixlar, 

10 forblir konstant for bildens olika delar. Ett patologiskt 
intressant omrade antas ha n stycken pixlar i x- och y-led utan 
forstoring. Vid 2 gangers forstoring halveras antalet pixlar 
till antalet n/2 stycken dvs . bildens upplosning forsamras med 
50 %. Man kan ocksa beskriva tekniken med att pixlarna forstoras 

15 proportionellt med ob j ektf orstoringen . 

Vid sadan konventionell, mer eller mindre systematisk scanning 
finns det foljaktligen risk att viktiga patologiska omraden 
. missas, vilket kan leda till svarigheter vid diagnos och t.o.m. 
till feldiagnos. 

20 Ett alternativ harvidlag ar att anvanda scanners med mycket hog 
upplosning. Dessa ar emellertid mycket dyra och dessutom medfor 
de ett kraftigt okat behov av lagringskapacitet i bildarkivet 
samt en kraftigt okad tidskonsumtion for bildoverf orande . T.ex. 
medfor en fordubbling av scannerns upplosning en fyrdubbling av 

25 bildens lagringsbehov i bildarkivet samt en bildoverf oringstid . 

Konventionell scanning medger heller inte, av praktiska tids- 
och resursskal, att lampliga filmer och delar darav selekteras 
for intern konsultation under en rond for att senare anvandas 
for att faststalla den kliniska diagnosen. 

30 Konventionell scanning medger i regel heller inte att 
fotografiska bilder av diagnostiskt intresse, t.ex. bilder av 
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patienter med s.k. skoliosryggar , overfores sasom ett komplement 
till patientens ovriga bildunderlag . 

REDOGORELSE FOR UPPFINNINGEN 

Det ar ett andamal med foreliggande uppfinning att 
5 tillhandahalla ett system for bildoverf oring av medicinska 
bilder, sarskilt rontgenbilder , eller delar darav, for 
diagnostik till digital, elektronisk form och for arkivering av 
dessa digitala, elektroniska bilder, vilket system ar i 
avsaknad av ett eller flera av de problem som kan uppkomma med 
10 ett kant scanningsystem. 

Detta och andra andamal uppnas enligt en aspekt av uppfinningen 
med ett system for overforing av medicinska bilder sasom 
definieras av krav 1. 

Enligt en andra aspekt av foreliggande uppfinning 
15 tillhandahalles ett system for bildarkivering och kommunikation, 
sarskilt ett system av typen PACS (Picture Archiving and 
Communications System), sasom definieras av krav 13. 

Det ar ett ytterligare andamal med uppfinningen ar att 
tillhandahalla ett forfarande for namnda typ av bildoverf oring . 

20 Detta andamal uppnas enligt en tredje aspekt av foreliggande 
uppfinning med ett forfarande for overforing av medicinska 
bilder sasom definieras av krav 14. 

En fordel med foreliggande uppfinning ar att den ger flexibel, 
snabb, noggrann och smidig bildoverf oring, vilket gor den 
25 idealisk inom teleradiologi . 

En overgripande fordel med uppfinningen, jamfort med 

konventionella scanners, ar att bilden for digitalisering kan 

betraktas och bedomas, samt vid behov anpassas, fore det att 
digitaliseringen sker och saledes inte efterat. 



6 



PCT/SE99/02117 
18-11-1999 



Annu en fordel med uppfinningen ar att selektiv delf orstoring av 
patologiskt intressanta omraden mojliggors, varvid endast delar 
av vissa bilder behover overforas, vilket innebar en vasentlig 
besparing avseende dels overf oringstid, dels lagringsutrymme i 
5 det digitala, elektroniska arkivet jamfort med att anvanda en 
konventionell scanner med extremt hog bildupplosning . 

Ytterligare en fordel med foreliggande uppfinning ar att 
bildoverf oring kan utforas i anslutning till en rontgenrond 
eller f ordiagnostik, varvid patologiskt intressanta objekt 
10 valfritt kan forstoras och overforas till ett digitalt, 
elektroniskt arkiv . 

En sarskild fordel ar att uppfinningen harvid lyfter upp 
overf oringsprocessen pa ratt niva genom att metoden motiverar 
personer med diagnostisk kompentens att optimera underlaget for 
15 diagnostisk konsultation och slutligt utlatande. Risken for 
felvandning i scanner minimeras. 

Fler fordelar med uppfinningen framkommer i nedanstaende 
beskrivning. 

FIGURBESKRIVNING 

20 Uppfinningen beskrivs narmare nedan under hanvisning till fig. 
1, vilken enbart visas for att illustrera uppfinningen och skall 
darfor ej pa nagot. satt begransa densamma. 

Fig. 1 visar en perspektivvy av en utf oringsf orm av ett system 
for overforing av medicinska bilder enligt foreliggande 
25 uppfinning. 

FOREDRAGNA UTFORINGSFORMER 

I foljande beskrivning, med beskrivande och inte begransande 
avsikt, ar specifika detaljer angivna for att tillhandahalla en 
grundlig forstaelse av foreliggande uppfinning. Det skall 
30 emellertid inses av fackmannen inom omradet att uppfinningen kan 
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utovas i andra utf oringsf ormer som avviker fran dessa specifika 
detaljer. I andra fall ar detaljerade redogorelser for kand 
teknik utelamnade for att inte fordunkla beskrivningen av 
foreliggande uppf inning med onodiga detaljer. 

5 Med termerna "bilder" respektive "film" i denna beskrivning 
avses i forsta hand framkallad rontgenf ilm, men varje annan typ 
av bild eller film for medicinsk tillampning skall innefattas i 
begreppen . 

Med referens till fig. 1 innefattar ett system 1 for overforing 
10 av medicinska bilder, sarskilt rontgenbilder , enligt 
foreliggande uppfinning en hogupplosande digital kamera 11 av 
typen CCD, med en lins 13, monterad vid ett positioneringssystem 
15. Kameran kan vara av konventionellt slag som finnes pa den 
kommersiella marknaden och innefatta typiskt ca 1000-2000 x 
15 1000-2000 bildelement eller pixlar eller vara en prof essionell 
kamera med vasentligt hogre upplosning an t.ex. en konventionell 
scanner i beroende av radiologens behov och onskemal. Linsen 
utgores f oretradesvis av ett objektiv med f orstoringsf unktion, 
dvs . ett zoomobjektiv, samt positioneringssystemet 15 av en 
20 vertikal stolpe 15a, en koordinatvagn 15b och en list 15c. Den 
digit a la kameran ar anordnad att atminstone kunna f orf lyttas i 
ett plan parallellt med det plan i vilket de medicinska bilderna 
17, som skall overforas, ar anordnade. 

Foretradesvis ar de medicinska bilderna 17 som skall overforas 
25 anordnade pa en vertikal ljusyta 19 i t.ex. ett ljusskap 21, 

sasom visas i fig . 1 , men de kan aven vara anordnade direkt pa 

en vagg eller annan huvudsakligen plan yta (icke visat) . 

Kameran, som i fig. 1 ar f orf lyttningsbar i hojdled genom 

forflyttning langs den vertikala stolpen 15a och i sidled genom 
30 forflyttning av koordinatvagnen 15b langs listen 15c, kan 

emellertid aven vara f orf lyttningsbar i en tredje riktning, 

vinkelrat mot ovan namnda riktningar. 
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Den digitala kameran 11 ar ansluten till en i systemet 1 
ingaende dator 23 med bildskarm 25 via en pa kameran anordnad 
in/utgang 27, vilken dator i sin tur ar ansluten till ett 
digitalt, elektroniskt bildarkiv (icke visat i fig. 1) via kabel 
5 29. Alternativt kan den digitala kameran 11 vara direkt ansluten 
till en dator i en diagnostisk enhets digitala informations- 
system under f orutsattning att erfordrad teknisk anpassning 
utf ores . 

Systemet 1 ar anordnat pa ett sadant satt att overforingen kan 
10 innefatta foljande punkter: 

• Positionering av den digitala kameran for avsokning av 
medicinska bilder . 

• Granskning av de medicinska bilderna antingen i kamerans 
sokare (om den ar utrustad med sadan) eller pa bildskarmen 

15 25. Denna granskning gores selektivt bl.a. for att hitta 

patologiskt intressanta delar. 

• Uppf orstoring av, ur gruppen med granskade bilder, valda 
bilder, eller delar darav, sarskilt med patologiskt 
intressanta delar, i valfri grad begransad endast av kamerans 

20 f orstoringsf ormaga, dvs. zoomobjektivets langsta brannvidd 



• Exponering av bilder, eller delar darav. Harvidlag kan 
forekommande filmer avbildas med valfri upplosning inom ramen 
for systemets prestanda och originalbildernas upplosning. 



25 



och nargrans. Genom lampligt val av utrustning ar den 
faktiska upplosningen som kan erhallas och med vilken bilder 
kan overforas lika med upplosningen i originalbilderna 
(vilken ar i storleksordningen av kornstorleken hos den 
kemiskt framkallade filmen) . 



30 



Overskickande av valfria bilder till det digitala, 
elektroniska bildarkivet. Detta utgores foretradesvis av ett 
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system av typen PACS, vilket ar ett integrerat 
natverksbaserat system for medicinsk information. 
Overskickandet kan innefatta kommunikation med ett i PACS 
ingaende patientinf ormat ions system RIS (Radiological 
Information System) for inmatning av patientdata och annan 
data samt konvertering av bilderna till ett for PACS-systemet 
lampligt format. 

En av fordelarna med att anvanda en dator for bildoverf oring ar, 
sasom namnts, att operatoren under positionering av kamera och 
val av delf orstoring, forutom att anvanda kamerans sokare, kan 
granska bilder pa datorns bildskarm fore bildens digitalisering . 
Operatoren utgores f oretradesvis av en kliniskt kvalificerad 
person med kunskap om diagnostisk urskiljning. Uppfinningen 
motiverar personer med diagnostisk kompentens att utfora 
overf oringsprocessen samtidigt med att underlaget for 
diagnostisk konsultation och slutligt utlatande optimeras. 

En annan fordel ar att datorns bildskarm eller vid behov en 
sekundar anordning och for andamalet en mer hogupplosande 
bildskarm kan anvandas for kamerans bildexponering och darmed 
minskas risken for rorelseoskarpa, som kan uppsta under kraftig 
bildf orstoring och oforsiktig beroring av kameran vid 
exponering . 

Systemet kan anordnas for manuell eller f oretradesvis 
motoriserad (icke visad) forflyttning av den digitala kameran i 
horisontal- och vertikalled. Kameran kan harvid anordnas for 
avsokning av en f ilmgranskningsyta, sarskilt i ljusskap. 

Kamerans videoutgang kan anvandas for bildpresentation under 
rondrutinens konsultation for diagnostik och da antingen via 
datorn, som ar kopplad till den digitala kameran, eller via 
externa bildskarmar ingaende i enhetens digitala bildsystem. 



Att koppla selekterad f ilmgranskning med forstoring av 
patologiskt intressanta objekt till PACS och ovriga typer av 
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digitala bildarkiv ar tidsbesparande och kan genomforas av 
kliniskt kvalificerad personal under utovande av intern 
f ordiagnostik och konsultation under sjalva rondrutinen. Vid 
beh ov kan hela arbetet eller delar darav forberedas innan 
ronden . 

Systemet for bildoverf bring av film till den diagnostiska 
enhetens digitala system kan dessutom presentera fbrekommande 
filmer med f brtydligande forstoring under grupparbete for 
diagnostiska konsultationer . 

Genom att bildpresentation och overforing genomfores av redan i 
ett ljusskap anordnad film, elimineras aven risken for felvanda 
filmer . 

Det forefinns odiskutabelt ett stort behov av bildoverf bring av 
analog film till digitala bildarkiv samt med mbjlighet att kunna 
fbrstora patologiskt intressanta objekt och samtidigt 
framtagning av ett optimalt bedbmningsunderlag for f aststallande 
av en klinisk diagnos. 

En nackdel med bildoverf bringen ar risken for infbrande av 
obnskad och oavsiktlig rbrelseoskarpa, som kan forsvarara och 
till och med ombjliggbra planerat och fbrvantat resultat av 
fbrestaende diagnos for patienten. 

Risken for att rbrelseoskarpa uppstar med fbreliggande 
uppfinning ar avsevart stbrre an med en konventionell scanner, 
som bestar av ett slutet system dar varken kamera eller film kan 
paverkas av extern berbring. Rbrelseoskarpans bildf brsamring 
bkar med bkad forstoring av objektet. Det finns huvudsakligen 
tva typer av rbrelsoskarpa, namligen en dampad, avklingande 
rbrelse (t.ex. efter en stbt) och en konstant rbrelse (t.ex. en 
permanent vibration orsakad av en elektrisk apparat) . 

Berbring av film och/eller kamera i anslutning till 
kameraexponering och bildoverf bring kommer att i variende grad 
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generera rorelseoskarpa for det avbildade objektet, som okar 
proportionellt med den anvanda f orstoringsgraden . 

Det finns risk for att anvandaren inte observerar 
rorelseoskarpa, som uppstar efter att kameraexponeringen 
5 aktiverats men fore att sjalva bilden/f ilmen exponeras och 
lagras for bildovering. Kassation av filmer efter scanning 
innebar att viktig diagnostisk patientinf ormation 

oaterkallerligen forloras och for att forebygga detta skulle 
varje scannad film behova granskas separat fore kassation. 

10 Rorelseoskarpan kan enligt foreliggande uppfinning atgardas 
genom aktiv, dynamisk bildanalys av kamerabilden i ett eller tva 
steg. Genom att t.ex. mata positionen dvs. koordinaterna for en 
vald detal j pa f ilmen vid tva olika till fallen, kan en rorelse 
detekteras. Saledes faststalls rorelseoskarpan i beroende av att 

15 temporala bildpositionsvariationer for en forutbestamd detalj pa 
en medicinsk film detekteras. Alternativt, faststalls 
rorelseoskarpan i beroende av att temporala intensitets- 
variationer i ett enskilt bildelement detekteras. 

Rorelsens tillatna varde kan antingen valjas efter ett 
20 forutbestamt varde eller anges av anvandaren fran fall till 
fall. 

Steg 1 innebar att bildens exponering forhindras (exempelvis 
lases exponeringsmekanismen) , nar tillatet varde for 
rorelseoskarpa overskrides fore exponering. Steg 2 innebar att 
25 bildoveringen stoppas (dvs. en exponerad bild kasseras direkt), 
nar tillatet varde for rorelseoskarpa overskrides for en 
exponerad bild. 

Den forhindrade och eller stoppade bildoverf oringen kan antingen 
vara absolut eller vara ett temporart hinder i form av ett val 
30 att bilden inte uppfyller stallda krav pa upplosning men anda 
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kan exponeras och/eller overforas till det digitala arkivet, om 
anvandaren godkanner denna avvikelse. 

Rorelseoskarpa orsakad av permanent vibration med kontant 
amplitud kan kompenseras genom att gora en medelvardesbild av 
fler bildfalt med digital bildbehandling . 

Sammanf attningsvis baseras kontroll och atgard for 
rorelseoskarpa pa att jamfora bildmatrisens koordinater vid tva 
olika tidstillf alien, t.ex. fore och efter bildens exponering. 

For att optimera bildens kontrast bor ljuskallans styrka 
anpassas till bildernas individuella svartningsgrad, vilket 
medfor ett onodigt arbetsmoment, eftersom bildgranskningen i sig 
inte nodvandigtvis kraver denna 1 jusreglering. Beroende pa 
anvandningsf rekvens kan detta bli trottande och stora det 
diagnostiska arbetet . 

Om denna 1 jusreglering skall goras med en konventionell scanner, 
kan det f orst ske efter bedomning av redan digital iser ad film, 
varvid hela forloppet vid behov maste upprepas pa nytt. 

Ljusreglering for att optimera bildens kontrast har ett mycket 
stort diagnostiskt varde. Uppfinningen mojligor val av s.k. 
dynamisk kontrastoptimering, dvs . bildens kontrastgranser 
utnyttjas over hela den tillgangliga graskalan eller manuellt 
vald kontrastniva . 

Mojligtvis kan aven kameran vara forsedd med en blandare som 
automatiskt blandar upp/ned i beroende av filmens 
svartningsgrad . 

Sammanf attningsvis kan, medelst systemet enligt foreliggande 
uppfinning, valfria avbildningar , sarskilt forstoringar med 
forbattrad upplosning av patologiskt intressanta delar, samt 
flexibla bildoverf oringar till den diagnostiska enhetens 
digitala system for bildbehandling och arkivering utforas av 
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film av genomforda patientundersokningar . Genom att kombinera 
f ilmgranskning med f orstoring/digitalisering/inlasning/lagring i 
anslutning till rondrutinen, kan patologiskt intressanta objekt 
valfritt forstoras for samtidig konsultation och overforing till 
5 ett digitalt bildarkiv. 

Delf orstoring av patologiskt intressanta omraden innebar en 
oerhord fordel gentemot konventionell scanning med begransad 
upplosning samt vasentlig besparing av bildlagring och 
overf oringstid jamfort med att anvanda en konventionell scanner 
10 med extremt hog bildupplosning. Vid overforing av hela bilden 
kommer da en onodigt stor bildyta att lagras med outnyttjad 
bildupplosning samt att disponera motsvarande mer minnesutrymme 
i de digitala arkiven jamfort med uppf inningen . 

Overf oringssystemet enligt foreliggande uppfinning ar flexibelt, 
15 snabbt, noggrant och lattanvant, vilket gor. det till ett idealt 
system for teleradiologi over natverk. 

Foreliggande uppfinning sasom harvid beskriven loser de problem 
som ar associerade med kand teknik. Den ar sjalvfallet inte 
begransad till de ovan beskrivna och pa ritningarna visade 
20 utf oringsf ormerna, utan kan modifieras inom ramen for de 
bif ogade patent kraven . 
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PATENTKRAV 



1. System for overforing av medicinska filmer, sarskilt 
rontgenf ilmer , eller delar darav, for diagnostik till digital, 
elektronisk form och for arkivering av dessa digitala, 

5 elektroniska bilder, kannetecknat av att det innef attar 
en digital kamera (11) infast i ett positioneringssystem (15), 
vilken kamera ar ansluten till en bildskarm (25) samt till ett 
digitalt, elektroniskt bildarkiv for medicinsk information, 
varvid namnda system ar anordnat for 
10 - selektiv positionering av den digitala kameran och granskning 
via bildskarmen, eller i kamerans sokare, av medicinska filmer 
(17) anordnade pa en ljusyta for att finna patologiskt 
intressanta delar pa filmerna, 

- selektiv uppf orstoring av medicinska filmer (17), eller delar 
15 darav, med funna patologiskt intressanta delar, 

- selektiv exponering av medicinska filmer (17), eller delar 
darav, samt 

- sandning av de erhallna digitala, elektroniska, medicinska 
bilderna till och lagring av desamma i det digitala, 

20 elektroniska bildarkivet. 

2. System enligt krav 1, kannetecknat av att det ar 
anordnat vid ett ljusskap (21) , eller annan 1 j usyteorgan, varvid 
namnda digitala kamera (11) med positioneringssystem (15), ar 

25 anordnat for selektiv positionering och for granskning via 
bildskarmen, eller i kamerans sokare, av medicinska filmer (17) 
anordnade i namnda ljusskap. 

3. System enligt krav 1 eller 2, kannetecknat av att det 
innef attar en dator (23) forbunden med namnda digitala kamera 

30 (11), namnda bildskarm (13) samt namnda digitala, elektroniska 
bildarkiv . 



PCT/SE99/02117 
15 ^ 18-11-1999 



4. System enligt nagot av kraven 1-3, kannetecknat av att 
det, samtidigt med namnda overforing, ar anordnat for anvandning 
for diagnostik och konsultation, sarskilt under en rontgenrond. 

5. System enligt nagot av kraven 1-4, kannetecknat av att 
5 det ar anslutet till ett system for digital bildarkivering och 

kommunikation av typen PACS (Picture Archive Communications 
System) pa ett sadant satt att namnda overforing innefattar 
sandning av de erhallna digitala, elektroniska bilderna till, 
och lagring av desamma i, namnda system for digital 
10 bildarkivering och kommunikation av typen PACS. 

6. System enligt nagot av kraven 1-5, kannetecknat av att 
den digitala kameran (11) innefattar ett CCD-chips samt ar 
forsedd med ett zoomobjektiv (13) . 

7. System enligt nagot av kraven 1-6, kannetecknat av att 
15 positioneringssystemet (15) innefattar en vertikal stolpe (15a) 

och en koordinatvagn (15b) och den digitala kameran ar anordnad 
att kunna forflyttas, sarskilt medelst en motor, vertikalt och 
horisontellt . 

8. System enligt nagot av kraven 1-7, kannetecknat av att 
20 det ar anordnat att mata forekomst av introducerad 

rorelseoskarpa fore eller under namnda selektiva exponering. 

9. System enligt krav 8, kannetecknat av att 
rorelseoskarpa faststalls i beroende av att temporala 
intensitetsvariationer i ett enskilt bildelement detekteras. 

25 10. System enligt krav 8, kannetecknat av att 
rorelseoskarpa faststalls i beroende av att temporala 
bildpositionsvariationer for en forutbestamd detalj pa en 
medicinsk film detekteras. 
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11. System enligt nagot av kraven 1-10, kannetecknat av 
att det ar anordnat att reglera ljusytans 1 jusintensitet i 
beroende av svartningsgraden hos en enskild medicinsk film. 

12. System enligt nagot av kraven 1-10, kannetecknat av 
5 att det innefattar en blandare framfor kameran, vars blandning 

anordnas i beroende av svartningsgraden hos en enskild medicinsk 
film. 

13. System for bildarkivering och kommunikation, sarskilt ett 
system av typen PACS (Picture Archive Communications System) , 

10 kannetecknat av det innefattar atminstone ett system (1) 
for overforing av medicinska filmer (17), sarskilt 
rontgenf ilmer , eller delar darav, enligt nagot av kraven 1-12. 

14. Forfarande for overforing av medicinska filmer, sarskilt 
rontgenf ilmer, eller delar darav, for diagnostik till digital, 

15 elektronisk form och for arkivering av dessa digitala, 
elektroniska bilder, kannetecknat av att man medelst en 
digital kamera (11) infast i ett positioneringssystem (15) eller 
dylikt samt en bildskarm (25), vilken digitala kamera ar 
ansluten dels till bildskarmen, dels till ett digitalt, 

20 elektroniskt bildarkiv, 

- pa bildskarmen eller i kamerans sokare selektivt granskar 
medicinska filmer anordnade pa en ljusyta for att finna 
patologiskt intressanta delar, 

- selektivt uppforstorar medicinska filmer, eller delar darav, 
25 med funna patologiskt intressanta delar, 

- selektivt exponerar medicinska filmer, eller delar darav, samt 

- sander de erhallna digitala, elektroniska, medicinska bilderna 
till och lagrar desamma i det digitala, elektroniska 
bildarkivet . 

30 15. Forfarande enligt krav 14, kannetecknat av att 
medicinska filmer, vilka utgores av rontgenf ilmer , anordnas i 
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ett ljusskap (21) och namnda digitala kamera (11) meci 
positioneringssystem (15) anordnas framfor namnda ljusskap. 

16. Forfarande enligt krav 14 eller 15, kannetecknat av att 
filmerna, eller delar darav, overfores av personal med 

5 diagnostisk kompetens i samband med f ordiagnostik . 

17. Forfarande enligt krav 14 eller 15, kannetecknat av att 
filmerna, eller delar darav, overfores av kliniskt kvalificerad 
personal i samband med diagnostisering eller konsultation, 
sarskilt under en rontgenrond. 

10 18. Forfarande enligt nagot av kraven 14-17, kannetecknat 
a v att patient re la terad data mat as in och lagras tillsammans 
med de erhallna digitala, elektroniska, medicinska bilderna i 
det digitala, elektroniska bildarkivet. 

19. Forfarande enligt krav 18, kannetecknat av att det 
15 digitala, elektroniska bildarkivet utgors av ett PACS-system 

(Picture Archive Communications System) och datalagringen utfors 
genom kommunikation med ett i PACS-systemet ingaende 
patientinf ormationssystem RIS (Radiological Information System) . 

20. Forfarande enligt nagot av kraven 14-19, kannetecknat 
20 a v att f orekomst av introducerad rorelseoskarpa fore eller 

under namnda selektiva exponering mates. 

21. Forfarande enligt krav 20, kannetecknat av att 
rorelseoskarpa faststalls i beroende av att temporala 
intensitetsvariationer i ett enskilt bildelement detekteras. 

25 22. Forfarande enligt krav 20, kannetecknat av att 
rorelseoskarpa faststalls i beroende av att temporala 
bildpositionsvariationer for en forutbestamd detalj pa en 
medicinsk film detekteras. 



* 
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23. Forfarande enligt nagot av kraven 14-22, kannetecknat 
av att ljusytans 1 j usintensitet regleras i beroende av 
svartningsgraden hos en enskild medicinsk film. 

24. Forfarande enligt nagot av kraven 14-22, kannetecknat 
5 a v att blandning anordnas f ramf or kameran i beroende av 

svartningsgraden hos en enskild medicinsk film. 



* 



PCT/SE99/02117 
19 ^ 18-11-1999 



SAMMANDRAG 

Foreliggande uppfinning avser ett system respektive ett 
forfarande for overforing av medicinska filmer, sarskilt 
rontgenf ilmer , eller delar darav, for diagnostik till digital, 
5 elektronisk form. Systemet innefattar en digital kamera infast i 
ett positioneringssystem eller dylikt samt en bildskarm, vilken 
kamera ar ansluten dels till den digitala kameran, dels till ett 
digitalt, elektroniskt bildarkiv, varvid systemet ar anordnat 
for selektiv granskning pa bildskarmen eller i kamerans sokare 

10 av medicinska filmer for att finna patologiskt intressanta 
delar, selektiv uppf orstoring av medicinska filmer, eller delar 
darav, med funna patologiskt intressanta delar, selektiv 
exponering av medicinska bilder, eller delar darav, samt 
sandning av erhallna digitala, elektroniska, medicinska bilder, 

15 eller delar darav, till och lagring av desamma i det digitala, 
elektroniska bildar kivet . 

Publiceringsf igur : fig. 1 



